Introduction
Chordomas are low-grade malignant lesions of the axial spine that occur in the remnants of notochordal elements. They constitute 1% of primary bone tumors [11] . They are almost exclusively tumors of the spine, with 60% lesions occurring in the sacrum, 25% in the base of the skull and approximately 15% in the vertebral segments [15] . The most common vertebral segment is cervical followed by lumbar (4%) and thoracic (3%) [15] . Rarely have other sites been reported including scapula and transverse process of L3 [13] .
Case report
A 35-year-old male presented with a history of intermittent, dull, poorly localized back pain for 1 year. The patient had received symptomatic treatment elsewhere with no relief. There was no history of weakness, numbness or incontinence. There was no history of any constitutional symptoms such as fever, cough, haemoptysis, anorexia, weight loss, malena etc.
On examination, the spinous process of L5 was prominent but no localized spinal tenderness was elicited. Neurological examination confirmed no deficit. Subsequent radiological evaluation revealed an expansile osteolytic lesion of L5 spinous process and lamina. Computed tomogram of the affected vertebrae confirmed the above findings with the confines of tumor limited to the posterior elements of L5 and no obvious pathological fracture (Fig. 1a, b) . CT-guided fine needle aspiration cytology was attempted but was inconclusive. Routine laboratory tests including hematological, blood biochemical and urine analysis were all normal. Clinicoradiological differential diagnosis included benign tumors such as giant cell tumor, aneurysmal bone cyst, or osteoblastoma. Since the tumor was located in a resectable region and since there was a possibility that it
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may be a locally aggressive benign lesion such as a giant cell tumor with a potential for reoccurrence and neurological deterioration, the patient was taken up for enbloc excision to prevent contamination by spillage.
The posterior elements involved with the tumor were removed enbloc, and the excised specimen sent for histopathology (Fig. 2) . Since facets joints were left intact, no fusion or instrumentation was performed. Histology sections revealed the lesion to be a chordoma with cartilage cells (Fig. 3) . Surgical margins after resection were reported free of tumor. When last seen at 21 months postoperatively, the patient was painfree and there were no clinical or radiological signs suggestive of recurrence or instability.
Discussion
The common benign tumors of the posterior elements of the spine are osteoid osteoma, osteoblastoma, neurofibroma, giant cell tumor and aneurysmal bone cyst [8] . Non-tumorous conditions like tuberculosis sometimes cause erosion or destruction of pedicle but usually a large paravertebral abscess is associated. In the malignant group metastasis, solitary plasmacytomas and multiple myeloma involve pedicles early [8, 14] . Other rare possibilities in mobile spine are chondroblastoma, chordomas, or chondrosarcomas [5] .
The incidence of chordoma is stated to be 0.5 per million [7] . They originate from notochordal remnants represented in adults mostly as nucleus pulposus. They form 1-4% of all primary bone tumors and 6% of all malignant bone tumors [7] . They predominate in men (2:1) and most patients are between 30 years and 70 years of age [15] . The tumor involves the axial regions of body at the sacrum level (60%), intracranial regions of skull (25%) and spine (15%) [15] . In the vertebral bodies, C2 is a relatively common site [15] . In men in their fifth decade of life, the lesion appears to have a predilection for the L4 and L3, whereas L3 is favored in the seventh decade of life [1, 3, 10, 14] .
Vertebral chordomas when small are confined to the body with extension of tumor posteriorly to compress the spinal cord. In more advanced cases, lesions may spread along the posterior longitudinal ligament or by direct extension through the intervertebral disc. The posterior element involvement in chordoma is usually after involvement of the spinal canal [15] . This case of chordoma was confined to a lumbar spinous process, a primary site which to our best of knowledge has never been reported in the literature. It is not clear how the chordoma would arise at a site distant from the notochordal column. Its unusual localization suggests its origin in an ectopic cordal focus as suggested by Kamal [13] . He described chordoma of the L3 transverse process arising from ectopic cordal focus, as no evidence of attachment of tumor mass to the vertebral body could be found during surgery in his case [13] . He cites instances of aberrant chordal tissue within the vertebral body and vertebral surfaces but gives no specific reason for the chordoma occuring at sites away from the focus of origin of the notochord in the vertebral column [13] . Similar observations were made by Higinbotham et al. (1967) who reported primary scapular chordoma [13] . We did not find any filamentous attachments of the tumor to an origin within a vertebral body intraoperatively ruling out any origin from vertebral body.
Histologically, the tumor showed lobules separated by fibrous bands. Cells were arranged in syncytial nests and cords lying in pink mucinous stroma. Typical physaliphorous cells were seen (Fig. 3) . Nuclear pleomorphism was minimal. Few multinucleated tumor cells were present. No areas of soft tissue infiltration were seen. In areas of cartilaginous differentiation, the tumor cells were located in lacunae separated from each other by abundant hyaline substance. These chondroid areas merged imperceptibly with the typical chordoid areas.
For further characterization of tumor immunoperoxidase staining for cytokeratin (CK), epithelial membrane antigen (EMA) and S-100 were performed by streptavidinbiotin peroxidase technique using universal detection kit (IMMUNOTECH) [2] . The tumor tested positive with S-100 staining. However, staining for CK and EMA was focal and mild. Chordomas usually stain positively for cytokeratin and epithelial membrane antigen. Cytokeratin positivity has been found to vary from 80% to 100% and epithelial membrane antigen from 20% to 80% of cases [16, 17] . Chondrosarcomas are characteristically cytokeratin and epithelial membrane antigen negative. Both typical chordoma and chondrosarcoma stain positive for S-100 [12] . Our case stained positively for S-100. Cytokeratin and epithelial membrane antigen staining was mild and focal. Despite the less intense staining for cytokeratin and EMA, the possibility of chordoma with cartilaginous differentiation is strong, as morphologically, our case had typical physaliphorous cells and cells arranged in syncytial nests [9] . On the contrary, cells are dispersed singly and form one cell layer thin cords in chondrosarcoma. Typical physaliphorous cells are never seen in chondrosarcoma.
More recently, a distinct condition described as 'intraosseous benign notochordal cell tumors' has been recognized [18] . They have anatomical distribution identical to that of classic chordomas. It is believed that they undergo malignant transformation to classic chordomas. However, they lack typical physaliphorous cells and intercellular myxoid matrix.
It is generally agreed that radical resection of the tumor is the only curative procedure [6] . Complete excision of the tumor according to oncologic criteria can be hampered by extension of tumor and by anatomic constraints in the mobile spine [4] . Enbloc excision of the lesion, sometimes combined with radiation therapy as an adjuvant, provides best results [4] . Radiation therapy is also used for reoccurrence [10] . Chemotherapy has no proven benefit in the treatment of chordoma. Since the tumor was localized to L5 spinous process and lamina, an enbloc excision of the posterior elements with healthy margins achieved this aim. A 21 months follow-up revealed no local or distant recurrence.
